IGEM MARBURG

Vibrio natriegens - Anew chassis for Synthetic Biology

Waiting for cells to grow is an enormous time sink for synthetic biologists. Cloning cycles with the current standard, Escherichia coli, typically
take up to three days. In our project Vibrigens - Accelerating Synbio, we established the tools to turn Vibrio natriegens into the next generation chas-
sis for synthetic biology, ready to be used reliably. By taking advantage of its unbeaten doubling time of 7 minutes, we substantially reduced waiting
time and made one-day-cloning a reality. We built and characterized a flexible golden-gate-based part collection, consisting of more than 100 parts,
which enables the creation of complex pathways in a short amount of time. Our engineered V. natriegens strains VibriClone and VibriExpress are de-
signed for cloning and protein expression applications, respectively. Moreover, we established the first synthetic metabolic pathway in this organism
by producing the platform chemical 3-Hydroxypropionate and along the way developed an accelerated workflow for metabolic engineering.

VIBRIO NATRIEGENS ONE DAY Cl| ONING

Vibrio natriegens is a gram-negative, rod-shaped bacterium that was first iso-
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lated from salt marshes in 1958 (Payne 1958). V. natriegens is classified as a
BSLT organism and can be easily cultivated at 37 °C in standard LB medium
supplemented with 1,5 % NaCl (Lee et al. 2016). The most remarkable prop-
erties of this bacterium are its doubling time of seven minutes under optimal
conditions and its ability to grow to much nhigher cell densities compared to
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The figure shows the growth behavior of I/ natriegens (wild type strain ATCC14048) in comparison to £ coli (NEB ' ' - - _ o . .
Turbo). Both organisms were grown at 37 °C in baffled flask with LB medium supplemented with 1.5 % NaCl for % G b son C | oning Go | d en Gate C | oning Q/ A gua C | oning Natural transformation with linear and plasmid DNA induced by TfoX.
. natriegens and E. coli, respectively. The experiment was set up in triplicates from exponentially growing precultures 5 fra gmen 1S 3 fra gmen 1S
which were diluted to a starting OD ., of 0.05. Samples were taken for measurement in 10 minute intervals.
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